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^-§-^* #7>A]^ ^ Dll5L^^> ^ ZL ^12 ^l^>7l fl^ ^J^S., o]-|- 

4H*fl t^f, 7^ ^-oll afl^l^ 4^ #e^zi; ^ 4=H^ #ein ^Ml alU^ 
^-i A o v 7l aU^^-i: #^*H ^"71 #e-|zi ^ ^li^eizLofl ^7l^o.s ^1^ 

2.^-; ^71 ^lll^^^-g- ^r#*M 4^r^ # #7l ^l#e^ofl o]^^ ^2#&|zi 

X^nV Aj-ofl Aj-7] ^l^^nl.^ ^l^il^. ^^S)^ ^€ A)27^X\^]; ^ #7} *j) 2 £ <3 ^ 
* ^**><*l ^7] ^lfflsflAlEiol] ^7l^O.S. ^^M, ^7} 7\}2v>W*]*.] ^ ^7] ^2^^^3f 

Sth ^71 o1l£E)^7> ^12: « 0 >^# 

£ 3 
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til^^l ^I2.el4i^> ^ ^{SEMICONDUCTOR MEMORY DEVICE AND METHOD FOR 

FABRICATING THEREROF} 

S. la 5. lcfe ^2fl7l#^l ^ *VE*fliM-£| 

£ 2a £ 2i^ ^^Al^ofl of-g. aV£*fl4i*}£q ^ti^tH^ £ 



20 : 71^ 21 : ^]=L 

22 : ^ll^^^- 26b : 

26c : ^]1^£^- 27b : afll-fHM^ 

28b : Cap! : *Hl*B*IHBl 

29 : all 2*1°^ 33b : *H3*l^- 

33c : 42$.^ 34b : ^2-fr%\^ 
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35b : *fl4*i^ Cap2 : *H27flsflAl B] 



E^2f ZL ^Aj^ofl gift ^ojcf. 

^ <!?H-7> ^Kg- 3^ ^*Kr 3^ 7fl5||Al^S] 

^^^^1 oflS (Concave) 7flsflAlEl7> $lcf. 

<16> £ la tflxl £ ld^ ^efl7l#ofl 4€- ^SL^T^ 7fl3flAlEi tg>$ ^^g. iA]*V 

<i?> *V^, £ la vfl*l £ ld^l ^^ofl^ 7J- ( a )fe ^ M-^NH, A ^ 

(b)^r z| JE<^ (a)l- zj-z]- a-a' «<^ilS ^ &#5Lo]z±. 

<18> £ l a ofl £A]^ til-Sf ^-ol ( E^]^ =o| tij-^j ^7># o]=7l O^&l _9_ 

4l7> 7l^(10)ofl #5]ZL(11)!- 
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<19> <*\7]*\, #^ZL(11)^ 7l^r(10)ofl *g^€ 4l>i/J=3l°l %<>\ ^ 3Sfl 

^"4 ^£ «AlEi^ ^^^"4 ^7l^O.S 5L^f-£]*r #S]ZL^ ( 

<20> ^O^, #&|H(11)7} <§^^ ^^o!-§- ^<?1^-(12)# ^^^4. ^^(12)^ 

TE0S(Tetra Ethyl Ortho Silicate)^ 5E^ HDP(High Density Plasma) -f-^ *#^) ^3 

<2i> £ l a s] (aHH 3gig^- ^^o] vil7fl^ #e1ZL(ll)7} j^ojo^ tifllsH #6.^, 

H ^^^(12)ol ^3<H oi-g~§- Sj-o]^- ^ o^cf. 

<22> O^H, #eiZL(ll)^ SLA^ ^^>0l0>vi A>Z}-tgol^ tfZ^ ^ Ef^^ Cf<# 

<23> ^A), £ l b o]l JEA^ £o], ^^^(12) ^H] 7fl ^^^M ?fl 

zj)A]Ei ^ifl** ^tb sfl^(13)# ^tH}. 

<24> ££eflxl±E 5rfl^i(i3)^r £ lb^] (aH E^ 4^- 41*8*1 ^7fl^l l-a]ZL(ll) # 
^-ofl zj-z}- #^ZL(ll)^.cf S-o.^ ^<3^(12)^- -SLtt a] 7] 5.41=. ^^t}. <^ 7l isefl^l 

<25> ojC^A-], £ Icofl £A]^ til-sq- ^-Ol, i£S^l^E 2fl^(13)# ^^4^3.5. ^^(12) 

£ ^#A] 7l±- ^-S.*- ^, ^SflAlEl ^HM^ 

<26> o] ^<gB]-(12)^ ^^(12)^ ^]7> ^-<Rr ^ ^5. ^ 

^tb(Vertical) S-^S. H^H" ^ ^l 1 ^, *h£*fl4i7>7> ^s)-^] ^ (Contact 
hole)^ 3.7) ^H?fl S)£.S ^^^"(12)^ 33. ^6>^7fl ^cf. 
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<27> nJ-EM, ^^^"(12)^ ^Z}- HSSl-^^r ^S. 7l-i:7]# 7^)711 ^ , S-^ ^.Efl^. 

*}#(14b)°-.5. ^>7l D| 3. 7 ] ^-711- ^S>7fl ^Cf. ^ s7loll 3715. afl 

-g-^A^ 3 4^ -g-^ 7>^7fl nfAl ^<g^-(12)^ ^11- b) ^ V3;OlH7> C-) 

^ ^*fl°> S*h ^^5>(12)-i; ^Tfl *8^*Rr ^-f 71^-^ 

9l$r 7)-%r7] nfl^-ofl ^(14a)^r ^S. *8>$S]<HH *KHl4b)°l ^-o> 

<28> £ i c ^ ( a )« ^-S^, M* -^cKHH^ £^-*?-JL '14a'^- t-^ZL(ll) ^4 €■ 

^AS ^^^(12)ol ^Zj-S]^ ^#£]o1 5£-2-^, M* 71^-711- -61 Z| £ S 

^Sfl '14b' 4 l-siZl(ll)ti4 3}--^ 3.o_S Sl£^(12)°l 

^-(15)4 -6-^^1^(16) £ W^-g- ^£^"(17)# *>3flS 

<30> i^ofl ^^j^ ^r^l^>, ^ ^^^-g- ^£^(15)4 -R-^^l^- 

(16) g tfJf^-g- #5.^(17)^ sflEi^^H ^^^-/-a-^^m-/^^^- 

<31> t5)n(ll)fil- *H?-^-g- #JE^(15) A>o}ofl^ ^nl ^Efl^ SH^^- -i-^o} 71^(10)^. 

^ u oM^V7l ^o_s. wflel^^ if-^ «>, 5L^°) zJ:W» ^*fl ^^sa 

o.^ , Bi]e] 0^0. ^ Ti/TiSi 2 /TiN >M"g-th=h 
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-S"^ W o V ^l*>7l ^«fl 7fl3flA]El -SeM^-O] 3.711- C-] 371) *£<£^ 

*^ H7l# e| HTfl § ^^>ol ^-el^Tfl C| €• ^7>^ £ Id 

TIM- ^7j^l (Leakage) 7> 7^ €-*ll*H ^i^t}-. 



^1^J17> *}±r 7l#^ 3}-^] 
-& ^"7121- ^ ^2fl2l n^Z\7] ^0.5.^, ^ 2fl Al E] *J^7i# 

JE^L £ 7fl3flAlEi f^gM 7fl2flAlE^ 3.7)% ^ 



# 7 ] S.^^- ^^ 7 ] ^-^^,71^ #ofl wfl^)^ f5 ^ ; # 7 ] JiL^o] 

#ofl tg#^ aflrg^sh -SM aflrg<a^-a- ^f-*H ^"7] 4^ €^ZL # ^]l#^n 
^ll7fl2l]AlEi; #71 741 i?ll sll A] Ei #7l #ofl 1§ # ^ ^2^^^; #71 *(|2 



31-8 



1020030005496 #^ 2003/10/29 

7flsflAlE^; gj #7l X|2^«3!^-i- ^fsf^ #7l ^ll^^^^°ll $.7]^°.g. ^^H, #7l *ll2 
7flsflAlE^ ^ #7l ^12^ o.s ^ft^ ^12^^^-* if-^ «VE.*fl ^12.2^7} 

<37> atb, #71 1$^^ ^*>7l ^£r, 7l# #<Hl 4^r^ ^#*Rr 

^Tfl; #71 4^ #^ZL #ofl ^i^o^^o. tg^g].- ^711; #71 afll^^-fr #**}^ #71 

4^ i-eizi ^ ^i#siziol] ^7l^^s ^ll^si^h #71 ^liH^Kg; #-§^H # 

71 4^ ^ #71 ^l#alii^ SH^tt ^l2#£iZL #ofl *i#£M, #7l aflHi^ £ 

#71 ^ll^E.^ ^^^0.5. 2lll7ll3flAlEil- ^711; #71 ^Il7fl5lfl^l^ ^ # 

7l ^l^S^ #ofl ^l2^oi^ ^#<5Kr ^711; ^ #71 ^12^<S^-* ^-f-^H #7l ^fll^i^^- 

#ofl #71 ^l^SL^ #7}^O.S. ^^Sl£^ ^11 2711 3flAlEi» ^#*M, #71 ^2^^^ ^ 
-f-§H #71 211 1711 2)1 Al El ^1 #7}^°-S. ^S)^ #71 *fl 1 7fl 35fl X\ E^ ^ #7l ^fl2^ <3 ^ ^ 

3°-^- 2il2?i£^-* % # ^7)11- if^fe £K£*ll oils. 5^*1- ^ « 0 >^^r 7)1^- 



<38> ^ ^ Wl-^l- ^-Ol ^XlE^ ^^>7l#-g-^ ^7V» 3l*fl 7fl5flAlE^ 

*r*l fe°ll- f^H^ofl n}-el- £-7ll^ ^f>}7] sfttft ^>7l^l ^l7>7l ;&;*HH 

<39> 1). 7fl3flAlE-l ^<g^Sl ^7}- g^O^ *1W 3 ^ *1 ^ ^cHH #2fl 

21 #^ 5 d 71^71 f7}§ ^S. ^^>J1 71^-71 7f ^^Jl 7^ ^ ofl 7>7}£ ^ 
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<4o> 2). ^2:<4M *mi 91^^ tnnm 

<4l> 3). ^^d^om #-¥-*l^| H7 ]^ ^ 2:^^ ZL 3. 

^« ^-^(Gap-fill) *3=SM ^fl-i; ^ ojcf. 

<42> Afl 7 H ^<hi ^, 5^1 *£■ 

^7\) v}^JL Ol^^ 7flsflAl&| 3711 °>^4. °1 *fl, 37l| ^#<H^1 «A)Ei €"^*°fl 

^TT ^ll7fl^A)Eil- 3711 ^Cf. oj^Tl] ^-O.S.*| ol^*V 7ll5flAlEi 37^ ^ 5^ 

^l7fl3flAlEl ^<3^q ^ olc^ ^7^-g-^ ^7>A]^ ^ olcf. 

<43> 2^ 4 1- 7 1 ^^AjEi #^3. *fl^ «}, ^ ^1 

1- ^l27l|2flAlEi ^3}"^ ^l7fl3(|AlE^ Aj-Jf^ 7^-^ 3^ ofl ^ 7> -£^^1 

^5L^ nfl "f ^"711 ^Al 71 Jl 7fl5HAlEi ^J£.6fl M 

=L 3.7)7} 3- 7fliflAlE^ ^ ^ Cf ^- , ^ 2 7fl 4 ^1 ^ ^- 

<44> ol^^- ( Ol^^- -. 7 flSl 7flsflAlEl# *g^^o\] °X°]*\ 2# °1 ln fl ) ^lt^l 

^ nn*}*\ -^^-g- 3.7i)is}jL 74^2] ^i# ^ 5a<H, ^^-fr*** 71^ 

<45> o>^-E-l, 2# ^2 ^^>ol o}^ 3# 4# Hl^ <8>S°1 7>^>Cl-. 

<46> o^}, £ ^o) 4-is}±r 7l#^-o>oll^ ^-Aj-^ 7 )^o. ^ ^rgo) 7^^ Aj-^- 
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<48> ^^6.3., £ 3^1 (a)^ ^S^H, £ 3^ (b)^ S. 3^ (a)« b-b' y o v ^S. ^#1 

<49> £ 30. % T-^>^, 7l^r(20) ^Hl 7fl3flAlEi ^&\^r $3^(21)7} eJ^ #3 

Hfl^5]o1 Si^-H, ^ -iHM ^11^^^(22)01 5^. ^i^<a^(22)* 

s^zl(21) # ^ll*sizL(21a)<Hl ^7]^o.S 9i^€ *l)13l£^(26c)°l 
, *)1 1*1 9j ^(22)^8: 1-&HK21) ^ ^l#^ZL(21a)^l Sj^t!: ^2#alZL(21b) 

^>H1 ^7l^o.s ^l7fl3flAlEi(Capl)7} *g^£M ^ll^oj^-(22)^ ^fll^S.^ 

(26c) ^ ^)l7MAlEi(Capl)^ =L ^^7} *\3, ^3 O.S. ^fts}-^ 
<50> ^ll^i^-(26c)4 ^ll7flaflAlEi(Capl)» 5L^}tt #31 tf-M ^fl2^9i^-(29)c»l tg 

5U_on}, ^2^oj^-(29)^- ^f-S>o} ^ll^H^-(26c) *Hl*l3E^(26c)3|- ^7l^o.S 

*H2*B s|)AlEi(Cap2)7> ^o.^ > £^(29) -g- ^l^M^ 

(CaplH *l7l3o.S ^l2^£.^(33c)ol *fl 2^^(29) 4 ^12^£^ 

(33c) £ ^27fl4^BKCap2)^ =L ##^7} *\3. sg^SLS. <&t\. 
<si> <^7}*\ y *)U«^(Capl)Tr ^1^9jBV(22)o] ^€ ^ *fl2l-el 

H(21b)<2j- ^lll^(26b)4 ^ll^^-(26b) ^Ml »U-Pr^^^(27b) 9J 

*fll-fr3l*im(27b) ^1 *ll2*I^-(28b)3. ol^^^ f ^2?fl2flAlEKCap2)^ ^2^91^- 

(29)oj ^zf£)<H -SL^* *«e m^^(2Qc)A ^l3^^-(33b)4- ^3^ (33b) 

A oHl X|2-R-^^l^-(34b) £ ^)2-^€^l^(34b) ^Ml 3^ *fl4#^-(35b)5L ol^o^t}. 
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<52> H>^s>7fl, *fll^(26b)4 ^l^H^(26c)^r ^-^JIS ol^^H, ^l3^^-(33b)2l- 

^l2^H^-(33c)^r ^^^--2.5. ^l^^lcf. 
<53> ^ll^i£^-(26c)^ ^ ^l7fl5flAlBl(Capl)^ s-ofl v)^ 2)-^, ^-^ 

oj ^sr>^ ^ ^.«.cq *fli#&|zL(21a)i4 ^7l^ ^£^1 -fM*><3 

^cf. 14^, oi mnn*\mcapi)2] ^ ^^lsl ait ^ 

^.^o] spjLo} ^ll7flsflAlBl(Capl)4 ^7)^ o.s. <3« ^51^) ^^-i- 

€4. <4eM, °l£*Hi7 ^27fl^AlEi(Cap2)^ s-^r ^cfl^^.S 3711^- ^ &t}-. 

<55> ^7H, if 7flsflAlEi ^ Tj^-g- nflo. ^0}%O_^ t Aj*)] ^oflA^ ^#0} T^Af 

t\ L^b 'd + e'^ #4* ^ 5a^-. 

<56> ojal-, ^ ^6\}A] oj o-*}^ <= 7 flcq 7fl3ZflAlEKCapl > Ca P 2)^ 37]f J^jg. ^iLl" 

<r- SH, ^l^ < a^(22)^ *M|* VH^S ^*Kr ^ 91°-*), 

^ll^^^-(22)^ ^]7> ^-o> ^ll7fl3flAlEKCapl)7> ^5)tt ^z} ^^1^^ HiM-lH 

<57> *v^, s. 3^1 (aHH^r ^ll7fl3iflAlEKCapl)4 *fl27flsfl a] e] (Cap2)^ ^l^£^-(26c) ^ 

^l2^£5V(33c)Sl ^Aj-o] 5.- <g ^ e^o] ^Aj"# £fe ^^># 51A)<jr}zL 
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<58> <^7H, A\ ^ ^l2?fl2flAlEl(Capl, Cap2)^ afll ~ *fl4*l^K26b, 28b, 33b, 35b)4 Al 

^ ^I2^£^(26c, 33c)£- S/f- Pt, Rh, Ru, Ir, 0s, Pd, PtOx, RhOx, RuOx, IrOx, OsOx, 
PdOx, CaRu0 3 , SrRu0 3 ,BaRu0 3 , BaSrRu0 3 , Calr0 3 , Srlr0 3 , Balr0 3 , (La,Sr)Co0 3 , Cu, Al , Ta, 
Mo, W, Au, Ag, WSix, TiSix, MoSix, CoSix, NoSix, TaSix, TiN, TaN, WN, TiSiN, TiAIN, 
TiBN, ZrSiN, ZrAIN, MoSiN, MoAIN, TaSiN ^ TaAlNS °l-f-<H*lfe ^}^\ ^$\^ S>M- 

<59> S *V ( ^ ^l2-B-^^l^-(27b, 34b)^r BST iE^b Ta 2 0 5 ^ -H-f^^l PZT, SBT, 

SBTN 5Ett BLT ^-H-^^ll- S.&Hk ^ 54^. 
<eo> o^HHtt £ 3^1 tiV^^l *A-E-&]^43 ^Ml^l ^cf . 

<6i> £ 2a vfl^l £ 2i^r it^Q <i^HH w>£^]^>^1 7fl2flAlBl ^ £ 

<62> JE 2a £ 2i^ ^JE^A} 2\ Sis) (a) - ^ Jg^IE^ M-bKIH , z]- ^ 

(b)^ A (a)» ^ b-b* y oH^S ^^*V -g-^ ^ig £ olcf. 

<63> £ 2a^l £^1^ h>2^ ^ tiV^^l i^t °}^-y) 3)^ <^ei iL 

i7> 71^(20)^1 *Hr3 #&|zl(21)# ^^*>cf. 

<64> c^H ; #SiZL(21)^ 71^(20)^1 ^/=Efl°l ^ £ - ^ 3}) 

JEL 33 7fl2flAlE^ HrHL^iq- 7^7}^SL^ JE*£)ir ^-^ , 
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<65> o]6]^ t =slZL(21)7> ^ofl ^ft^-g- ^l^^^-(22)* ^S^^tf. >)]l 

Q<&^(22)-£r TEOS^ HDP ^ -g-#<£| <gS|^A>S^ ^]<go) ^ej-g- A|~g-?r}^ 

<66> £ 2a^ (aHH -S^°J t|l7fl^ §^11(21)71- S-^S. afl^sM , 

<67> 1-^ZL(21)^ 5.*}%. ^ EHl^ ^ ^nTo) C}^ A}^o}^ ^-2} 

^ ^BflS. ^^O] 7>^]-4. 

<68> ojc^A-], £ 2t>ofl «>^- ^lll ; i^^-(22) #°fl 7fl2flAlE^ ^j^^o] ^ Aj ^ 

7fl5fl^lBl ^§^^>7l W ££5^1iB sfl€(23)# 

<69> ISeflxliE sfl€(23)^r £ 2b^l (aHl u}^ ^-o] ^0.5. ^ ^-(^B^ # 

^n(2l)^.cf ^7]^ 7^ ai^tt 371)^ ^-o.^ tflzi-Aj ^o.^. <H*1*H ^l^S^ 
*g^-§- W 'Dl'^) ^1 ^ ^ ^ ^(^^ #s]ii(21)^ €• 

371)^ 5^0.^ 'Dl'S] ^^azf 04^-^ cflz}-^ ^JlS. 3W><^ ^U^sJW^ ^ 

<?o> ^7]a^ 4^(23)^1 ^l]l^^^-(22)# ^ SLg. S.^;*}^ ?>}±r ^tf-i- 

<72> ^ ; £ 2b^ ISefl^liB sfl€(23)^r ^*}7] ±% 5. 4^ (a)^ 
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<73> o]o]A\ t S. 2c^| v\2\. £o] t ££2]]7liH 2fl^i(23)^- ^44i3S ^l^S^ 

(22)* ^l^H 1-^ZL(21)« SL^¥- i=f, nA^} €-^*(24)2}- ^1^£^ ^ 
-g- ^.€-^-(25)1- -g-AH ig^^. 

<74> o) nfl, 7flsflA]E-1 siH ^(24)^1 ^--i: 7>^|^: ^ ^o^, ^l^<gnv ( 22)ol ^ -^s- 

^SflSf ^-o] ^TfliJ- ^J8.7> ^ll^<g^(22)^ HS-S^^r Wlil^ ^*H1 71-4 

<75> ^, £ 2c£] (a)# ^S^, 7fl 2)1 a] Ei €-^*(24)£| ^(24a)2j- ^(24b)^ 3.71 

°M 7\9\ <&<lv\ , SE^ ^^-(24a)sl- *H3:(24b) 5.^ #£^(22) a.rf f] ^ SL^r ^ 

<76> 7fl3)lAlEi €-^#(24)^1 ^ HTflsHE <y^*V ^Htt 7fl3flAlEi ^#ol tg 

^3*1 TB^lAlB] ^-1«^(24) iLtJ. ZL ^ ^.=.«.(25)7> °]^SRf <^ 

°fl €• ^-i- *1*1*1 gifcj-. 
<77> a^H, ^^^-(25)^1 ^ ^^^(22)^1 ^1» uI3j*H ^ #5E^ #^ 

<78> olojAl, ^i^aflAlEl^ afll^ efl^tfl, <^f^ ^ oil- ^l#^^(26a) 

* #3-*H -2-^(25)1- nfl^s}^ 7fl3flAlEi ^-^1-(24)S1 ^ss^-g- uq-el- *§s§s\ 

W o^a^ ^l#^^(26a) ^ll^-^^^-(27a)^r cf-§-, -B-^^l^(27a) # 

^ ^11711^a1e^ ^2^^- ^l^cfl, ^JjL^-g. oil- ^I2#^^(28a)^- f^W. 

<7 9> JE. 2d^ ^1 17fl sfl AlE^ ^l2^q-§- ^2#^q-(28a)^l ^€ *3 ^ ^ 

M-El-^cf. 
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<80> o]6\*\ t Sl 2e°fl S.*\& w>sq- ^-o], ^l^^^(22)ol ^l2#^^-(28a)4 afll 

-e-^^m(27a) ^ *fll#^(26a)* *fl7i*Rr ^-fr ^l^^^-(22)# ^-f-*> 

a) 7^ oj ^ e ^ ZL(2 i)ofl ^71^ O.S. *isL ^SMEl ^ll^iH^-(26c)^- *U7flaiM 

3(Capl)# «g^W. ^s}- CMP 5E^r ^1^1 ^ ^-g- 7>^*}t*. 

<8i> «^7l>H, S^-^-J: '26b' ^ *fll7flsJMBKCapl)^ ^H€^-ir, '27b'^ ^ll-n-^l^*, 

*28b'fe- ^12^^-* M-EfHflcf. 

<82> °1<>H, £ 2 fofl H>Sq- ^-O], 3§Hj-2}-^ ^|l7fl3flAl&|(Capl)^- l^£^-(26c)7l- ^ 

h^sH ^# ^Tgofl #^<£-g- ^]2^^°i-(29)^- ^v^-cf. ^Il2^^^(29)^r ^1^ 

^^-(22)54 -B-a>^ TEOS^ I£±r HDP ^Vs}-^ ^ ^^Vs}- 1 ^ ^l<i^ A>-g-e> 

<83> £ 2 g^l w><q- ^-o] ( ^2^<g4(29) ^]27flsflAlEi7> iM^i 

^2)*\7] ^tb SSefl^l^H sflli(30)^- 

<84> iSeflxl^e 3fl^(30)^- £ 2g2] (aH 2*1^ a>2f ^-o] o_s. ^ jl^wlo) .g. 

s]zi(21)i4 7^ al^*V 37l)^ tfl4^d "o^^-S ^^l^H ^U?fl3fl^Bl 

(Capl)^ *l]23i^-(28b)*|- ^7l^o.S. ^12^£S]- 'D2'^ ^ ^ 

^f-g-sh zl icf ^ e ^(^^1 #eiZL(21)it4 €• 371)^- 'D2'^ ^^-^ 

^. 

<85> ^A-j^ iS&flx]>iE sfl^(30)ol ^2^<d^(29)^- ^ ^#«>£^- ^\-~ 

£3- 9X^ £ ^ 91*1. 
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< 86 > a, S. 2g2] I£el|x|AE 3^(30)* ^*>7l ^ £ 49] (b)^ 

31 Hi!- -I- A>-g-^ ^ 5*-^, £ 49] (b)^ £ 4^1 (a)sq- ^AS wfl^l^ t 

<87> °1<H*1, £ 2h<^l £^1=1 «>s]- ^o], 3££efl^l^H 3fl^(30)* ^^}^3.S. ^\}2^A 

(29)^8- ^ll^£^-(26c)3|- ^U?fl5llAlBl(Capl)^ *)l2*l^-(28b)« AA ?lir 

^r, 7fl5fl^lBi ^*(32)4 ^2^i£^ ^.g. o.^«-(31)l- ^aH ^^nf. 

<88> ol ffl^AlE-] ^Hfl^.( 3 2)^ ^ 37|| 7\A £ <r 9X°] , ^)2^A(29)9] #3" 

^711^: ^_2.7> ^2^^^-(29)^ 5^4°^ ^Z\o]) 7 \77\ 

< 89 > & f £ 2h3 (a)# ^flsflAlE^ ^^^(32)o] Aj-c]-(32a)4 ^(32b)^ £17l a> 

°17> 7\S\ £E*> ^(32a)^ *KK32b) S.^ ^l^£^-(26c) iL4 zz. ^o) ^ 

oo> oj-^-e^ ^aflA^ -sum #(32)^ H7ll^H-£ Si 3^ 5HMfe ^4^1^ ^^#^1 ^ 

^rjl 7fl3flAlEi 3.Efl^.( 32 ) ZL ^.o] ^ ^a.( 31 ) 7 ]- tgAj jn ^ Sl^Rr <*j 

^1 ^ <3^* ^1*1*1 ^Uf. 
oi> o} 7 H, ^.^(31)^ s.^ *H2*i<3^-(29)^ ^Tfll- jib^H ^je^ ^ 

<92> ol^A-1, A|]27fl3xflAlElo| ^3^ ofl^tfl, Spj^^}- ^ ^2^i^ ^l3#^^-(33a) 

* =§^ V *H -2--^ (31) -I- Dfl^^^^ 7fl3xflAlE^ 3.^^(32)0] n^s^-lr tt)-e|- tgA^s] 
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*H3#^(33a) ^Hl ^)2^^m-(34a)* cf-g-, $-&*\}A(34a) # 

<*) *1l27ll2flA]Ei^ ^4^^- c^tfl, on- ^4-§-^(35a)^8- 

< 93 > £ ^27fl4^lBl^ ^4^-g- ^4#^^(35a)^l #^el ^ ^ ^-8: 

M-Ej-vfltf . 

<94> ojo^, ^2^<S^i v (29)ol ^4#^5i-(35a)4 ^-fr^l^^a) ^ *ll3#^ 

(33a)* ^71^ ^S}- ^-g- ^a]^ ^2^ ^(29)* *W *lll5M^ (Capl) 

^ *ll 2^ (28b) 3\- ^ll^£^-(26c)^l &7]^°-3. *\S. ^sj-^l ^l2^iE^-(33c)5il- *)] 

27fl3xflAlEKCap2)# ^Ej-sj- CMP lE^b <^1^1^ ^-g- 7>^*}i}. 

<95> si 3^ oje^ ^ ^27fl3i|)AlE|(Capl 1 Cap2)7> ^JE-i- M-Bf ^t^ , cr| 

7H S^Jl '33b' ^l27fl3flAlEl(Capl)^ ^]3^i^, '34b' ^ ^2-^-^^^, '35b' ^ ^4 



1). ^^£7]- ^7>^}Tg 7fl3fiAlE^ Sj-Jf ^-^>Xl ^ ^*fl« 



31-18 



1020030005496 #^ «J*>: 2003/10/29 

<99> 2 ). <^ti]-^ O.S., ^ il^*>7l $n ^6fl>H ^ <&±r 

a^tfl^ 3715. 7fl3flAlE^ ^-^1-^; 31, °1 ?fl^^l^ #3 

^■o>^>H el 71*1 ^ 7l^-g-^(Parastic capacitance H ^7}^\t\\ €4. 

<100> HeiM-, ^-i" ^-g-^ ^-f ?l|^AlB]^ 7fl3flAlE^ A^o} ^Ol A>S °>2fl 

5L S-SSKz 71^-g-^ 3711 #«a t 

<101> 3). ofl^tfl, 2# ^2] fflsflAlEi fit ^4- 7fl^AlE^ ^flj* ^-g- jfl 

^>-§-£lfe BflEl#^l S-^ol ^1^1 n> cfsji usq. cJ- = ^O] ^£^1 
^1 El # *)W1 4^" ^7} Hl-g-ol &^t}. 

<io2> o]#<q*\ £ ig-rgcq 7l^ ^Aloflofl rtj-Ej- ^ ^ 7}<£Z}<%°.yJ , 

7 }i& ^AHl^ ZL ^^-t- ^o]nl ZL afl^-g- ^O] C>U o. -o^^c^c) ^.cj.. £ 

7l# ^^^1 -f-^-ol ^7}^ ^^1 7l# A}>£°1 tj-Oj^ ^AH^ 

7Hf^# ol«n^- ^ ol^- ^Olcf. 



^•71^" °l-f-<H*lfe ^^r, li^l ^7> gjol 7l^-g-%=# ^iAl^ ^ & 

-n, ^H^-g-^ ^7M1 ^ <r xl^H , ^^1^ ti>^l pIIseI^}^ ^ ^^-i- ^ 
^ 91^ 7lcfl^- ^ 5^. 
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1] 

7]% W afl^m #3^; 

^-71 ^i^^d].^ ^-f-^H ^"71 4^ #e-1n # ^-71 ^ll-slziofl oj^ ^I2#e]zi 
A oHl *8^sM, ^7l ^1^^^ ^ ^-71 ^l^^H- ^30.5. ^^rsl-^l ^ll^^AlE-l; 
^7l ^ll^sflAiEi ^ #7) ^i^i£^- ^Hl ^€ ^I2^<g^-; 

^"71 ^2^.^4r #7] ^lll7fl3l)AlEio11 ^7l^O.S <£;l£H, ^71 ^ll27fl3JflAlEV| 

^ ^7l ^2*3 ^eJ-5|-^ ^)2^£e]- 
^ i^Rr °1] 2.5^7}-. 

2] 

^ 1 91°}*), 

^7] Amn^]^ %7] ^ll^SL^ ulsfl ^-rfl^o.^ 3.JL, ^7] z\]2?m*} 
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[$^* 3] 

A 1 ^1 , 

#71 mnn*m$=, 

#7l *\U^-z]=i #<>fl *11i3l^h #7} #^1 «8#€ ^u^-^i^m £ #7l 

^l-fi-^^l^- #*H ^12^^-* 
I ^^8" 4] 

*)1 i *M 

#7l ^fl^Bl^, 

#71 #4| <g#^ ^13^^, #71 *fl3*I^ #4| *g#€ ^12-B-^^^- ^ #71 

#7l ^I12^S.^ #71 ^13^^-3}- l-'i^S. ol^o^^l s^lo £ «KE.*ll ^12. 

el^>. 

5] 

1 ^1 
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#7l ^ #7l Wn^A)^, =L ^ *l#°l €^ ^ 3#Sl 5} 



6] 

^i i 5 %ni sa°H, 

#7l ^fll^iE^- g #71 X]2&^-&, n ^ <|#°1 ^ IE^r cj-z^ ^#°J ^-S- ^ 
[^T 1 * 7] 

#°ii 1^1- ^#*Rr #31; 

#71 aU^^-g- #71 4^ # ^lll^SlZLoll ^7l^O.S. ^111 

#71 ^i^^^-fr W*>^ #7l 4^ ^ #71 *fli#e1ziofl 21121- 

&)ZL #ofl ^#£)^, #7l 2)ll^<a^l- ^ #7l afl!^^ ^^^0.5. ^#2Hel 2fl 1711 SflAlBl* 

#71 2lll7l)4AlE-l ^ #71 2lll^i£^- #6fl 2112^^^ ^ # *Rr #7ll ! ^ 

#7l 2112^^^ 3r-f-«H #71 2fl 131 5. BJ- #°fl #7l ^ll^H^ ^ 71^0.3. ^^SlS. 
^ 211 2711 4 AlE-H- «3#^, #71 2112^^^-i: #71 211 1711 SHAIKH ^7)^^S. 

3*1 #7l 2Hl7fl3flAlEl ^ #71 2112^ ^3 £-3. 5§ ^€ *02*l 3E*]"fc- # f>}±; #31 
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#^ «J;4: 2003/10/29 



[3^*8- 8] 

A o V 7l ^l7fl^A}E^ #71 ^ll^£^ yjSfl #tfl^o.S. 3.51, #7l ^fl^l 

^ #71 ^12^£S]-S1 ^ofl wl^fl #rfl^o.S €■ f^AS *>fe ^>£^ nflS-i!^*} 

9] 

7 %H1 5a°H, 

#71 ^1^£^4 #71 ^ll^AlEi-I. *§^f>}^ &?\}^, 

A o V 7l >j|l^£^ol cg^o} SoJ al^fl # 7 1 ^ll?UlflAl^|7> *g^€ # 

71 *lll.$_-g~f 2} ^ol #71 ^l^^ ^^^^-5. #71 ^11-SiZL * ^12# 

A o V 7l ^l^iE^-ol Aj- 7 ] ^l^^Ug- ^*is] Bfl^«V^ #71 Xll^fliflAl 

5l7> #71 ^ll^-^Sl ES^^t n*ej. #71 ^117114^^21 ^fll^ $ #71 ^fll^SL 

#7l 1#^°1- #ofl ^l-O^^l^ ^a}"^ C^j; 

^-71 afll-f}-^^ Aj-ofl #71 ^ll7ll2flAlBl2l ^2#^^ <f^Hf ^Tfl ; g 
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#7l b=.%$\^ #7l ^112#^^4 s&7) AM^n^ ^ #7l »H1-^^ 

13 T 1 * 10] 

#7l ^I2^i£^ #7l ^27fl3l)]AlEil- *g#1sKr #31^, 

#7l A)2&SL^o] t§^<g ^oa^ ^2^^.^ ^c]) tij^fl Aj- 7 ] 7fl27fl3fl^lBl7> # 

7i ^12^^-^ ^-°i Eism #71 a}2*£<£^ ^^sls. #71 m^.^ ^ *lU?fl 

#7l ^2^i£^-ol cgcao} ^- 7l ^^JjL- nfl^^^ #71 7fl27fl2]W 

^7> #7] 7])2SL^2) H^U* ^ ^7} z\)2n ^13^^- ^ #71 T^JE. 

#71 74131- #«H1 A)2^AM-%: #^}^r #31; 

#7l ^12-a-^^Bi- #ofl #71 ^27fl3flAlE^ *)l4#^-g- ^141-^^ l&jfl; * 

#71 ^2^<a^°l ±^5\5L^r #71 »14#^^4 #71 ^12-fr^i^m ^ #7l ^13#^^# 
*fl7i*}^ 71^ ^-7^1 
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[^n 1 * HI 

*ll 9 ^ *fl 10 %M1 $1°]*], 

^7} ^fll^-S^M- ^^^}7l ^l^H -#7} ^12.2.^« ^^*>7l *fl2 

12] 

*ll 9 £E^r ^1 10 5a°1^, 
13] 

"a" ^3 *}^r WK£*11 0llS.el4l7> 2: ^ . 

l^ty 14] 

*ll 7 ^ S^b 13 %H1 9X°]*], 

^7) * Aj-7i ^2^^, =l ^ ^Aj-ol ^ ^ t}z^ ^^ Vo J 3^- ^f- 

^1^.5. *Hr ^5^1 ollaEl^l- ^ wj-^ . 
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(a) (b) 
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IS- 2a] 




(a) (b) 
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[5- 2f] 
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3] 

Cap2 




[£ 4] 



(a) (b) 
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